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(74)f^®A 


#m± tttt W2«) 








•ttJO=tt< 



(54) ismv&m ®wis.pnft 



(57) OBM 

m&mxa (A) taLTSBfcffixu *ri&*M* 

©«WibT5 1 +>*J> (B) Sll/TSlSftWt, 

T*a*»^e?a.-;p (d) icm**. ^uTtitf 
-*£*tm* (h) fc«koT»» , r«B#»»fj:3ie'r 




(2) ¥f%2 0 0 1 -5 1 8 6 1 4 

Sfete^tf, at 2 

t stjfBaa^TL <t o m wzw-r z> m^m 3 comm.. 

If ^ 2 

■£tr if ^ 6 co^tto 

o 



(3) #5? 2001-518614 

^olg (c) tf>jtufE5: ^n^^f^ig^L^MLT^Iiji-^, 1 5 

[f&jJfKl 9] IS (c) ^*3^T^$^^)^J^C7?gCO^f$:^^jo. Ol^V^LlO 



(4) #fg 2001-518614 

*mm&, 1995^9^ is b mmo, &m<p<Dxmmmmmo8/529, 293#w— 

*Mtfe5t^60, 1997^7^ 3 Bmmv>* 4RJR*©#g#flFtiiJ«&08/8 
88, 309-^-CO— MMWiI-Cfo5 0 

[0001] 

fcJ&ifr^gk: i ot^^llfc (f^"6T#-^-NIH-R01-HG01044^.t>*NIH-R01-HG01406) 
[0 0 0 2] 

[0 0 0 3] 

^Vif— v-n^J ^o-fe^fDft^^li,^, i-^^fe, Marmur&t>*Lane, Proc. Na 
t. Acad. Sci., U.S.A. 46, 453 (i960) &tft>oty £>, Proc. Nat. Acad. Sci. , U 
.S.A. 46, 461 (1960Mc±£k tgffiftIB?JJ3r-^iHM<£> 2 OCO^ U "7 — ^SV ^ 

[0 0 0 4] 

Hayashi£>> Proc. Nat. Acad. Sci., U.S.A. 50, 664 (1963) X oTfr t>tl 

SBMtis Hf«^F#:±^^DNAX^I^RNA©@^i*t;— ^V^fc: 0 Smith&mVil 
cox, J. Hoi. Biol. 51, 379 (1970) J; 3 ^^ffeiJPS^c ^ ^ 1^7- if c£>3§ 

DNACD^Fjg^lffJt^^ii^ 5 "Ttfe^^ofco Southern, J. Mol. Biol. 9 
8, 503 (I975)tz£^xmm&tbfr£ 5 fc, m^bK^^Ufflfi, ftJPM*^ 



(5) Ifrm 2001-518614 

[0 0 0 5] 

1997^, 2 0<DDNA@2^^&^$|^£nfc 0 ^tibfe. Maxam&l^Gilber 
t (Proc. Nat. Acad. Sci. USA 74:560 (1997) ) CO^^^M^tfe^t^Sanger b (P 
roc. Nat. Acad. Sci. USA 74:5463 (1997)) (0Mm&)Jj&Xfo'O fc 0 

[0 0 0 6] 

Maxam&OGilbertO^f&W:, 5 Lfcte^£Jfo^«|5#l$fc:ffig!i£ ft, * 

L-C-t<0-t4vFJX3flS, ^^SXte&S^^^MlftT-fcS, — ;^<D3fcj^^ffi-T ; • 
;&^i&£ftfcDNA<7)m)t^^ rttfe©^KJESW^ft«5»4» 

K250lB5^©DNAgB^£*&mfll< o 
[0 0 0 7] 

*fflSWI-, SangerO^Sfcli, SJtSO^— b jy ht?^ ^ K500ffl4rjffl*.« 
SE^lJ^RTtg-efe-So SangerO^jfef*, ffi-fitih (chain-terminating) ^T^^r 
v^^W^F (ddNTPs) SrflJffl-t-SW^SJ^^fcS, ddNTPstt, ^<7^3rf 
y aK^ ^ K (dNTP) t <D * x * 7=- /Vj^ ©flMfc 4r *&tf S 3' - t K n 

*-f/MR2£«:&< <DX\ m-Wlt-lSo 1 o^ddNTP^^*^^ fi-£Kj£^4 
ocDiI^OdNTPs,t^e:#£ft5 0 S-^XteDNA-^J&te, DNA^U ^ 9*— iffd-to 
T&i^£ftS 0 a^cOclNTPscD^-^^J:S«S#StddNTP^^iCj;§$I#Jti<50 
Ffl^fi^fe-5o fi^y W KXii^^v-fj:, gS?iJ$ft£-<#DN 

A&-$fcmm\£T~— V >-^£ft£ 0 ^H^WBha-A'li, 

— tf«iS(5XtWNTPs3&S#A.e>nfci: DNA^£fi#$^53' - t Fn^'>;H 

[0 0 0 8] 



(6) #R 2001-518614 

Sanger V ^TVW&te, ±jJ§®DNAtf? U y 7 — tf <75Klenow»>t^^Jffl 

U-T— tffiH4Sr^TLTV^«^, 5' -»3' ^*y ^ y vr— ^ffitt*A^tV^5 0 Kl 
enowl^f>tf4, SHIlWE^Jt-ffl^S*^, 38l03&»oifiiJKS:^r-f-S„ 1 ocoftJI^te, 
»*<0<SJpXtt(processivity)-CS>9, -t bT-ttLf*ddNTPW3j$^^ J: ZpJim<D 
Wit^X^XX 9 his L5, b »ii»tef^wi?PI(i J: o tMt 5 , 

5; tJ&*"e**V^fc«rSti*i"5« »2<OfWISW:, Klenowd*, ^^Uv-fy 
yh (tracts) XttilSV^?fe#3fiO«*^*r5l(@*a*Wt*JfflT#*V^ 

[0 0 0 9] 

aMJ S^VSanger&^efe&fS, Klenow$rJt^<^ y y- 7~ tf«?ttffi*^tPo 
iJS*i^B#*H:, ^^*?y-^— ffi (homopolymeric) h 7 # h ^#-f5»OSS?iJ 

*&©Klenow»*J: t> t>V^< b^^tfeS. 
[0010] 

teflji&*WtT7 DNAtJn y y 7' — ^ (Sequenase (MO) 0>4feffl«^ SangerSHcM 
^Sfit>^Ll N i&.l§:~C s &ofCo Sambrook, J^k Molecular Cloning, A Laborato 
ry Manual^ Jii2JSu Cold Spring Harbor Laboratory Press, New York, 13.7-1 
3. 9^.t>*Hunkapiller, M. W. (1991) Curr. Op. Gen. Devi. l:88-92#fl8 0 Seque 
nase (j&HK) tt, &/> Ufc3' ->5' cc* y * y uT— if ^tt£^i-£fc#lft^gfii 
£tl,fcT7 DNA^y y 7— -tf"C&£ 0 Tabor£>, Proc. Natl. Acad. Sci. USA 84:4 
767 (1987) o Sequenase W^^g^.Olt 3* -»5' V ^ # l/7» -t? 
#^^(Cjk^^T77}f y y tf^at^W^KW-^tbfc^ffi"^*)*. Sequenas 

;V^(DjS.m (compression) b*t5dITP&t*7-deaza^GT 
?t£l£<D*# XsJr^ K*lKHfc (analogs) W^tf #t5^ W5T?#S„ 



(7) 2001-518614 

*]"?f^i-5c7?T\ mft (intrastrand) ~ btlZ. »|:, Kleno 

wH> f55il^^b^W^r^L^(Z)tB[l]f*i:^L.^V\ Sequenase (MQ£fflV^3 

[001 1 ] 

Taq DNAtf? y ^ 7^1f(7)f^li, Sanger&0#:&~.<Z) «fc V) MidCOHMX^^ (I 
nnisk, 1988, Proc. Natl. Acad. Sci. USA 85:9436) <> Taq*? V ^ 7 — if it, 7 

^Jfi, Taq/tf y ^~if£ s 37°C (Klenow&t^Sequenase OTD^J&^fflV ^ bfl 

q^y^9— -If {4, Sequenase (^) <!; ^COm^O^l^pX'tt^^- U Sequena 
se/^~ v>3 >2. Ok mm^, 3'-»5' 3*^ I^T — if i^tt^l^TV^o 
[0012] 

(scanning) J £;&gP0c AtlX 0IJ#.tf, P^cfc5?£$?^m^\ ^JPI^gH 

■(Wjttfs mmmft-$k^j& (rflp) ^#t) 0 

[0013] 

? btmmtStltc* rro/Pv'x^ hf4, thyM/n^^h (HGP) iPf 
3 xio 9 0codna^ ^ uiri- vmMW&^&WM&ite*: ; .a^Jcd^ 



(8) ft$t 2001-518614 

-te^W^S^^ (human genetics research community) <D%&Wi$)t£5gt)\±^ t b 

<d x*<Dmm%.v t Mm $ ti±mma)> h (D^w^m^mkx^, ?> ? 0 m?(D 15^ 

[0014] 

*gf(^DNAjlfeT-M^:^ (genotyping) Strii, ¥^lfcW/$>ibSt = p£»c;&.£ 
, (ii)?«^MJ^ (iii)^m^^co^, (iv)?^^(75$W^nfc^ 

[0015] 
[3§^<Z>®£^] 

[0 0 16] 

j^^Sx «cf£& 9 Afr&$&Rx$mmL s^i^^a-^, tm^ss^^ 

^gf3£ib^ rt£[5ift|;i^j££^£i4:T 
ffttS (-T^^-b, (on-chip) j JE^f§£) 0 

[0017] 

m& ^mmmm^^^xn, ^tih(Dmmmm^>v ^^Rxttfvx&m* 

h 5 ^p^DXSJvCV^ #M$ftflt/*jfc#tf** rtutcPS^^^v^s, 



(9) <FfM 2001-518614 

'hffitmmz.DQl&£tis x^^y/Jii^t ^;^IotIiS^5, 
^M^J^IBS^ (surface-tension-gradient mechanism) &"^tP^^L^|p]#tt#IS 
(flow direcging means) *r£tf, ffitl&Jjfatttt Z> ^T*g£* $ *LT V^ 

[0018] 

mfc, rflp, ^tnHtaffi, Rt/^/wm^^wi^^tf 0 *»wta, &.m*£$>Bu&&tf 

££ff (locus) ^^ALjt^AX^AZlit^a fca — K-T5#£\ Ty-tr-m 
, ^3tM^COaa^Rt/M>^^^AA^stSfJ-r5 0 5 1 OCOElSE^WfJESffl t-*5V^ 

[0019] 

#$§§nwu (a) v-y p ^tfMc^s/^^^fcs; ^ pttiStt^-v-^^rt^ 
-ic^o-c^p fatt ft # & £ v > § > 
? p «t o -ci^^igc^M-r s r t &^£i\ 5 ^ p 



(10) #3? 2001-518614 

[0 0 2 0] 
[0 0 2 1 ] 

[0 0 2 2] 

^<DXv^W7^mm CXfi ri^TK'ttlSlij (patches) J £f Uffl-T § 1 o<D^ 
JS1^-C«^ (a) 5 ^ n^i)^^^ (Xf3 5 ? 

, ; (b) i)t%^^>*;vMcUW.i$fotcWLW$. # 

[0 0 2 3] 



(11) 4#fc2 0 0 1 -5 1 8 6 1 4 

& v a*l« t mwmmi*fcmm t com <omm^ £ o tas £ *l5 ± $ tc & o 

[0 0 2 4] 

MMtMlt^t) ; (b) OK^^/vrtHilBIS^tuytttflcS * 
fltJh-fS «fc 5 ^^frTI-^f t y^^l 3 1 W$^f A L ; *Lt(c)ftjlN 

-5c. 

[0 0 2 5] 

k&BWttolz&m Stilt, ^uv<urHi, — K 

[0 0 2 6] 

ff^ As&mtitf- 5 fc * tci* ,^ ^tlXV^Il &t>*M 2 ^ ^ n * V 



(12) 2 0 0 1 - 5 1 8 6 1 4 

5 ^ u M^fttt-tf^M^-a ; (b) b£3I 1 fafa ^ 7 n 5 ^ p MSB 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 



(13) m$i2 0 0 1 -5 1 8 6 1 4 

[0 0 3 0] 

JfcSixfcv^ io«7?HJflifl|^^*5V^Tf4, tt3£««:$ fete, f«*£l*K-I2fi£ 

[0 0 3 1 ] 

SrftiJRR-t-S^iSfe^iab-CV^ao 1 -o<©^lftlHlfllt!:*5V^tt, ^teti^bt-, d) 
[0 0 3 2] 

b)OTMf£MW'># < t hUftmzmikirZ «fc 5 RT^ttW^^Pi^-r^ - 



(14) ¥f%2 001-518614 

MCftPTfJ, ^«J^«3fi*iJ^ (forced air) "CfcSo 1 OCD3lMS*£ 

[0 0 3 3] 

fflmistite\<\ iKommmmK^^xte, ^mm-tnmi^tc (solder) 

tfo SfSUV^JtetBtRtC^SV^-Ctt, [SA,/::^ 40:60<£>#g : #p v &^&\, fife 05 HIS 
jHMSfcasv^TTH:, ^SittWH^ -f=7^v^, tfy-v-&Xfi7-y?xi)*bti:Z> 

[0 0 3 4] 

[««] 

[0 0 3 5] 

r4*¥WR*J f*> #* ^y^7-^ 5?^u7-^) arm 

Wtfiw&w&tiz^xn^^o 

[0 0 3 6 ] 



(i5) i$3t2 0 0 1 -5 1 8 6 1 4 

[0 0 3 7] 

6 TO (HDKl rM, flURro trivia*) x**>s„ f-r^/n±r© 

#(c r^KRj (fluidic) iMj £-tfr5, SfcteflSMc riWj £-^3 

[0 0 3 8] 

»m(Dffl L< tt5^20/im«5PU) * *g20i: 1000 AtmWlHJ L < {±500 jj. m) 

-to. oiiioo-^-/ y y h/KDTffl (J; UAi^t mo^so <om) -eaEttuw-s. 

[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1 ] 



(16) 4*^2 001-518614 

[0 0 4 2] 

^IIBWtf ^^V^>7°fi, -/£ftc«if]t£ (fluidic) -f-V 

//v^^t y^/H^ffio ti^tr i^-ct ^SfflW^tt, 
^/KDRv^t^So f£3feK:*sv>-CMt, »tt^^7°/W^:, 5fe-TaAPlT^« 

st5je<?te5*T?ih*s„ mm&y-is^&Atit^ 2o©ti^ii:ifi^^ 

[0 0 4 3] 
[0 04 4] 

#TCfc5 0 0il;tfi\ Rain-X(^f) £i#9#JW\ xf;V7/^-^|^!J 3- 



(17) #^2 001-51 8614 

[0 0 4 5] 

RjE$tt*^t«r5ftiaUT*5P>r, ^yVOajRIi, ffi£ti^Sa (sense) ("f 
[0 0 4 6] 

1 o©5lElfifl8«Tf|4, n-*-* ^xV/V h^Po^yy (OTS) SfczKttS* 
,1H, 2H,2H-^— 7;^n7^h{) ^nn^7^ (FDTS, C, „ H, F, , SiCl 3 ) 
^ V ci^v-^p fcVkh y p< Y y (MAOP) SrjSEIL-CV^o ^OJ;?*!* 

[0 0 4 7] 

tfcSriMt^f L<, -tit «t O&lfc L< f± % &U00<t5 
[0 0 4 8] 

) atffitt, r^ttj -efeSo i o©s*E*tftat"Ctt % #»w<0*jys£jh,fc?--Tr>' 



(18) !(#^2 0 0 1 -5 1 8 6 1 4 

■*A*aatt, 7k^r««]fii»ttAd«JW90Xt/Jil&i30fiE©M*^-r o ^5iocD 

[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1 ] 

[0 0 5 2] 

[0 0 5 3] 

rgfsfti««ij #^ mm<r>%ffe<Dmy\ (piece) <o***tki 

*£-#3;;££#ir 0 #*Lv*ft#f«t, raKy^9— tfiSftKJSj atlfl^ 

683, 195^^4, 683, 202-5§-« s ? P — - i^XWtflffllMRG Lty / ADNAG9?JSl^ 



(19) 001-518614 

b^^ffi (aspect) &OT\ #ife«, r^K D ^ 7 — If JgttRjSj (JWT, PCRi 

v^5) tLt^t(aotfs^6 0 m&)m&i<DFjiw.<v± ? * > ate- 

[0 0 5 4] 
[0 0 5 5] 



(20) #^ 2001—518614 

[0 0 5 6 ] 

967, 950-^- c: j ::, ^|E^$ ^XTV^'S £ 5 &{£ffi.l±A-'£:"T?fo5o rf&fitfA^j tt, attf 
— ^ hO^A//cm^f*. *X : tt©63:370*i«'&&t?*>5 e 5 1 otOi^ 

$>z>o i&<D^m<r>\it/vmmm*mm ft : -r sis : -r >^«7 

[0 0 5 7 ] 
[0 0 5 8] 

[0 0 5 9] 



(21) 1$SS2 001-518614 

[0 0 6 0] 

&ie s; ^ p ^ izmm ztis tut?-? >*fr&m o -c*eji $ *t 

»fift£*Lfcftfl*F- (fluidic) 3Ro#H6<ofeJ6©^<©fl|^ XWJ- 
-YX*^— A-tfSfeSriS, *3SKf±, = * (cost-effective solut 

ion) t Lt^y ^DM^nfegf^f itt^So 

[0 0 6 1 ] 

fg^$KT^^c 0 J. Pfahler£>\ Sensors and Actuators, A21-A23 (1990), pp. 
431-434#f$ 0 aK^fc^fc, ffin^5^fflS©^*^V^T, i^y^^CO^^n 
«^fobPXtCS<5V^-C^^$nt#fco H, T. G. Van Lintel Sensors and Act 
uators 15:153-167 (1988) #J& 0 MMm^. foM<Vt)*m^X (i"& 

[0 0 6 2] 



(22) #35 2 0 0 1 -5 1 8 6 1 4 

K^^-TS (photodefine) „ 7 1 1'-J'V— h±<Ds<? — Ist3i s n^t'^ — ^ — *jjt 

i v <» 5 £ ntcmu & * 5 © r± v' y =» n 5 . 

[0 0 6 3] 

<d, &fc?-^>/< — -^mm^mt i,xmm&*i% 0 &v>-« 

[0 0 6 4] 

, 2&K©*iS-h(£#ifc< tf* (open trough) y ^^^5 £ £ , Wft^ 

T?#ifc f- r /W-t \z m 2 <D m y f- 1/ if £ 4xT ^ ft V >K« Sr ig^-f S - £ 



(23) m m 2001-518614 

[0 0 6 5] 

v-y n>-^(200)^(C^P>^T*5i9 s pMitf*«^f 7 (300) £ tit 

II. 5; ^ pM©^ 

m<D±.f&<Dtz.£><Djjm, (compositions) &WM ttV^ D 

^cd, D^MSt ±ot/^- ^kistitzmt&mmm-k^Go (oTs^^i 

a^J^c (self-assembled) ^.JB ~7 -i jUJ>.f£}£<D) j^KttK^tt;* (deposition 

(lift-off) jj&&nmi,x\<^z> 0 zf^^^ypteHni&oimEh, mtm 

0(Dthink7^/l'J*<DttMXfe*t°> — s$->-?'7*-fe (spin-on-glass) l££o 

x&.mx%z> a 

[0 0 6 6] 

photocleaving) \Z. X o £*tT# fc e (Deep-UV) 
<H£fflU ^JB©^Sri»*tt^"^-<5 0 ^W^Lt, ft fit-fa 



(24) 2001-518614 

fete, Wj:^nipi^^^S 0 
[0 0 6 7] 

ttfc^^^^-r^T 0 (cap) ©EfSrtHL-CV^. 2fcv^ rwipiat^ 
[0 0 6 8] 

ftfr&m-rzmm ao) ©ioo^imoi^^l, #e&««\ msc^ 

7XtttilE^tt6o E^A^H^i, SAP (20) KttriMtfc&fls: (jftv^WT 
) tt, (surface forces) {Z X o X 51 o fc£ £>tL, ^ ^/^©ttttSM* 

j^7Ktt^J§!c (40) "CflfJhU fc^fl^ (overflow) tt, Sb-fr*!,^-* V*/kR"tffc 

^*t^a*ajp (30) niot^a^iis, H3A^^-t"i«fij»«-cH:, ^o^r$p 

tt, (ASOttt^O ^^^^/PtttiSI&bTV^SMf*^ 1 ? AtL^g& (50) 
Hiot^i^n, ^P^7Ktt^ (40) as, ttfc$rfcj£©#W::»avfa 

&ep) o ^i^tifc^oti (60) (Dmmfc. j-ibfc&btixtev, s$ n 

J X^+^/K^flWUfS^fe^-t-So SAPi^tfi (from acting towa 
rds) (#)Jx.{£> 3S*C) OflE^4r*&(fSfc»lctt, &AP (20) Suffer 

zK— N (ports) (30) <£:, ^By^t5K X«»J(^7K^?4A L T fcfch/te: # 

[0 0 6 9] 

^*;v<D&h\z.Tmz.M7k&m*mmi (70) ^saa-r^r ifcjzoT, ji^tl 

(70) fcjIgfcTfMttLfcttfM * (60) «r#JhS*«r i:aST»#5. « 

(60) ^iifCTL (70) fciiifi-rsi:, £*C#il*C*L (70) A»fe^tJHT % -ttUi* 



(25) 20 0 1 -5 1 8 6 1 4 

[0 0 7 0] 

mtti (70) &z?u y#-fz>ztfc£ox, mmmm (60) <D&wi$:mt&-v% 

(strategic) ffl P&t^/XI4M«lOi|fi^iP*S:ttffl-J"S i t J; o T % 
[0 0 7 1] 

ctt>^t5 0 H4f±, FW^ft (0!l*.fc£, /£7J3§£5§ (generation) Srffi 

ffltt5^p«»*^l>J'(0!liLtf, ^) U ^ttLXtfffJhS-ltSfcat)^, * 

3§K<a$sia (no) ©iooiiii©w^L, mmmz, mm<om^ 
^Sr^r-rs. 04A^^6^, EAn (120) maaflistLfcfSft: (^m-e^-r 
) mm£)\'£.or$\^mbtL, ^^>*/^(Dmft®mi%7k%kmm (uo) 

T#UtU fo&tift (overflow) 13, fc-feih^-Y ^^/VXVfo^n^iRtH R (30 

ftt^O ^^^^t^tlfj^^tvT^Smf^ 1 ?^^^ (150) tClioT 
#E!rr<5 0 *tf*:J& ?> fc^ftK (150) UT ^ ^ affiKSIfcSS^^r ^/^Sftlb 
IHLt^Sfi'V^ (180) FWfd h 7 y/$nfc^^niftti) - t l-<t 

7: i#;(JP go i&*_h#l-fc:Bfl«U asfifKftWBMfia; (relation) lUot 

[0 0 7 2] 

JEE^iS+^i«<!teD, ffciffi (160) fc$MFdU ^Ba^fm&SfckttfW (140) 



(26) mtk 2 0 0 1 -5 1 8 6 1 4 

[0 0 7 3] 

ml'^L, ^-Y^y<~?^m^0.24 mm 3 $>h0, 8 mm 3 5 ^S^^tf, 

III. ^itttS^ 

#J 5 £E;*j ttJ-T (El 5) o M*.fa\ MzKt£^^*/H*J£>/H£f3, 



(27) 2001-518614 

[0 0 7 4] 

Pift, P, =P 8tn ~-(4acos0)/d (ii-^dfi^V^/K^iE^-Cfo D , 0tt 
^^-Cfo5) i-J;oT-^^fetL5 0 attMcOtSM^^^ (a = a„ (1-bT) ( 

^^^fcTKtt/hMfi, m,i^^^>^jv (o<0<9O) »tp 
;J*7Kt4^-t>^^ (9O<0<18O) }^tt, fflMt^rtta 

[0 0 7 5] 

^fi, ^v=AEPd 2 /32 M L i-eAEPti/±^^-t?fe 19 , jw f^^^^trfe <9 , 

/}^mx\ mioo-ty y ^ h^-c&So 

1 v . ^-/u £ ^ J; 3 OTMPP 



(28) 2001-518614 

[0 0 7 6] 

•So 

fi, 'hffi&Wi l-ffl P & 5 ^ -y ^/V' ^ K » o X gflS $ t — * 

^©M^^^^/Wl^Ofc*?)^, Y^^^StfS&EISih/tPS (HI 6 A) 

/vmu<Di&x<D^^^*M^^x : &Wi&in,z> (0 6 b&tj* 6 c) „ 

[0 0 7 7] 

im^a^w (m 6 d) Kiai#«v^, ^^ttrb-^^^/^jg^o^^^tL 



(29) Hfcm 2001-518614 

xm&x%z 0 

[0 0 7 8] 

[0 0 7 9] 
[ 0 0 8 0] 

m^m^mmMmm^Mi^xxn'tth^mx.x^m^^^M^T^ 

J ^Ss^ Xf^^-T ^-^/^^(D^^^^Pfe (deliberate imperfections) ^rii 
[0 0 8 1 ] 

TVS. 

[0 0 8 2] 

^XSf ; I I) *ai^;ftt*S^©fc*ro^+V*/v&ffi ; RXfl I I) i 
[0 0 8 3] 



(30) 2001-518614 

¥m&m&m& srJoxi-s sett w^fetti ^ # a ^ u 

Xi@3&J4r"g-tf 0 #1J*L«\ W. Miller, #SWtt#5, 091, 328#«r#fiao>£ fc. - 
[00 8 4] 

-f^>- ( "b*-'<^b" ) £>3*A ( "V—V^P* ) *#*U^:*>(OT?*>a D x 

nnfcm^<Dmm\*m&&&w* misters ^-z&xntfv = ^©^juse^ 

[0 0 8 5] 
[0 0 8 6] 



(31) q#^2 001-518614 

500» mtf?* (Dow Corning 7740) ±\Z^ V is^/V&ftM Ufc 0 

^X^M^r^L, 2Jf^mT-t'— A^^^r#^^^:fc (20nm^niv 
-C50nm^) 0 77 Jr V \s v 5 ^. b-Microposit 1813 (Shipley Co. ) £r4000rpnu 30# 

t'i^Lfc ; ^7^^^i^v^/^-y wu M&Lfco &mm%? 

PA^Iir^ (Cr-14, Cyantec Inc.) &t>*#^g£;f$ (Gold Etchant TFA, Transe 

ne Co.) -e, tf7*mm^?~>timmzmffl^'^%~£x°=^yi L >?i.tz. 0 & 
&fcnsmt£if ; 7x%-7 y^mmRUjH d:i, v/v) -c^^^Lfco 

fc^^/wc^££Mf T £/^T$J£Lfc 0 S**^ h y ^t°>^ (prs-200 

0, J.T.Baker) id J; 9 ^ h l-"^* hJ^SOT^Mc^^J^fe L 

[0 0 8 7] 

flgftl CO 1 o *3 V ^ X i* , ±i£ (D^WiXJS : 7*liK^y?'^yL,tz.^^^*/V& 
, 7t^fit)^#3^y (SK — 9 Lens Bond, Sumers Laboratories, Fort Washington, P 
A) ^i^T, -g^J^T^a— ^T't — * — • ^ > h • (heater-el 
eraent wafer) ^^b7c 0 ^*^J^^^ (365nm) <DTX12f£\ ^ U24H#^ 

[0 0 8 8] 

^ ( "Y" l:^t52o©TOl--yi: Lt^Lfc (®7A) „ ^coAfl 

f^^T-CO^JEtScfi^ S-f^a^Srl*"— ^1"— Wtit^r-<0 (thermal silicon dioxid 
e) ©1.Om«<0*"CMW"5- U^Tofco ?^$0.35^m, HS^m^iK 



(32) #^ 2001-518614 

4? • -<Jr> ■ ? (RIE) Lfz 0 T/\'K-'?J*&1&?t?—J*M3&&mi' % 

7* V hSrWt"S^f<^affi*»& "y7h-t7 (lif ted-off) " bfd 0 

■^itBWlS^IK* (PECVD) }C .fcoTfEWL-fc : 1. O^mWZlHWt:^^* (SiO, ) , 0 
.VbnxmWfc J r41& (Si.N,) , am.0Mm(O~ift{k^-f * (SiO.) (IS7B) o 

[0 0 8 9] 

t — ^— ^^fSJ^T^ii <9 Idf^ffiiLfco ->y=i>t7^/^ (pS, 18-22.5 cnu 
<100> „ *<7l?SjiftJgA 10' 6 cm" 3 ) Si0 2 • ^^BWbW (1. Ojtn) &rJ&:R£ 
•tir-5fcs6^>^^ £ LTffiV>fc ; 7t h h (AZ-5214-E, Hoescht-Celanese 

) Srf&flTU 3000 rpmt?30j^IU*s$-frfco ^ h — L (&JR1 

) , 5M&Lfc 0 l)T^T^7*'-fty-iyfy^ (RIE, Plasma Thermal, Inc 
.) ^T»^#^\ SiQiJflHO. 35m m<£>j?£&f;-CtTo fc : CHF, , 15 seem (± 
■fi^y^-t— Y/V%%$) ; CF 4 , 15 seem ; 4 m h — /V ; DC^-Y T^ttH200V, 100 
W, 20^ o i^f^^^WfUSL, 0. 35m«»&JRTA'$ = £AS:* : F 
fcT— i^*Lfc 0 t'^^ h^t>«I^> MffStfcMicroposit 1112A|&*#J (Sh 
ipley Co.) ^^5»ioty7h-t7Lfc c ^yTJfte, 7°7Xvi| 
BWfc^tf (PECVD) Sr^V^Tag|*Wfc«i#Ufcl/im Si0 x> 0.25Mm Si,N y , & 

^^^CRIE&ffiV^fc. (CHF 3 , 15 seem ; CF 4 N 15 seem ; 4 m h— ^ ; XtWXW 
T^®E200V N 100W, 120#) o 
[ 0 0 9 0 J 

Wl\Z.fF^fo%£. 5 i-, ^tlbOi^, lo^U-^t-^^^5#^500^mij3S 
^»fi"ST/^5 — ^A^-V (5 jam) ttfrbftZo mfe^^^^^i"^©^^ 



(33) #312 0 0 1 - 5 1 8 6 1 4 

If -T >M^^ U 500 /i raC^iliS^TO20 m<Di% £ Xit)—iZ^ HX V > 

-So 

[ 0 0 9 1 J 

titcMM&xftin- tem ts £3rT 6 f^^/^ilfe, ^ s/ ^ v ^ £ tt 5 ^ ^ 

cz^/^^^iCto-C^^n. if)l500^m^«^^20Mm-efc5 

0 ^^^—^—RUMy^^^r^^^^^^^^^Xtt^ 

[0 0 9 2] 

JE^T, 22°CS:t>*65 0 C-e«^irL^MJ^-r^r i: Id J; «9 gUEf 5 ; ^mumftB 

[0 0 9 3] 

II. ^--r^yW&S 

it, ^JM"*#*#bl00M l<DMT<D&¥fcX~j&m&)^mfrirZ> ; 0. IN NaOH ; 0 

.IN HC1 ; lOmMh V *-HCl (pH 8.0) , Itt-Y ^Wttk 0, Rain-X Anti-Fog (Unel 
ko Corp., Scottsdale, AZ^^IiARrtl^^ttit^S^^) , &tJ*500 a g//i 

1 istfa.mT/uy 5: y (GIBCO-BRL^^S^*^' i"— KTJSA^«g#^#^W* 
W^SC) o I^^^^^T 1 !/^-^^— ^O^-r— (Olympus SZ1145) _htdg£ 

ftWt, / P&'mfrhftfr 0 ^?gC0#!Kj^Hamamatsu * 7 ^r^V^T \Zf#T— 

[0 0 9 4] 



(34) &m 2001-518614 

in. BI&KttflHS©? 1 * is&i'&m 

^mm<omm:<^—wm ic*3v>t« n mmt, t— (89D , =^ 

^ h ■ K (892) &.Tfl&&CmMtitm& (893) &1?t&$'V a (810B 
) tcg^Sfrfctf^;* • hy/ (810A) ^r^-tfo ^(Dtf^^mWM^^-k^y^ 
>y$ti1iL7- J r>'*Ji'RTf?- J r Zo mSAK^Aa (820) 

-^n — (830) P, 5i£C?L (870) S^fjJfir W< (880) ^Tj^tVtV^o 

t-^-MlSW (H8B) Oglif^P '>ya^i^ (pi, 1 

8-22 alun-cm, ^^^^Jt~10 15 cm 3 ) <SrSi0 2 if — v/VgfcflsW (ljum) 

T/U* —V&m&M^-^—J^M^&t&o 7* hU*/X hPR1827&i&fii LT4000 
rpm^30|frWlH]lE£-ti\ — \sXWfctZ> 0 fltfcti LfcT/l'S 

[0 0 9 5] 

7thU^^B«t I20l)y^77^-^T? (&JR2) o 0.15 

^mcoe^ ( "pt" ) m&tt*—J*mm-t-&o o. 03 umm^^^^mm («■?• 

^Microposit 1112Ay^w* (Shipley Co. ) 2rffi<^5?|/fi{C J;oT JJ 7 h • 
m (LT0) ^O.TMraJta^-^:, 5£$tJS,Rim?!M4 (dydrophilic) ^f$i ITf^ffl 

? PA^1©0. lMm^%^a^CD7K (processed water) ±1^®^ fcT— 
•f'S. 7* r>PR1827&Mf U 2000 rpm-C30#^lHlfei-5 o 

MC^-^TML (SAM ^*^) , mfe-f-Zo ittJLfc^a^I^^DA 



(35) 2001-518614 

t/Di*^#*io#rc»j^bLTja*£u locc-es^w^-— ^^ftj*i-s 0 ^<£>& 

„ -p-i^/HE: h/V^.^ c f 3 l%(D^-^ Z^i/jv Y ]} ? p p v-^^ (OTS) t£ 15 

~30^-Pp1Atl,^ o OTS/^lrV^A'X^ g a^gg^ijg (Self Assembled Monolayer 

) (sam) t vxmm-fz (Hue) 0 &v^-c\ r^e>^i^^7°/i-^ h/u^>-, 

y7"o ^7/^- /i^Tjqn7K^#*5^P^1-v^;:^ s ^— y^f^-rs (100 

-r-ri^xm^-r & ^ t x«m&w<DM7kmmLtm7Mmiikm&M±.K$L c 5 (x 

^-r^^/URX^^-^^^COM^ (08C) 500^ml¥(^>y'7^7K (glass wate 
r) (Dow Corning 7740) _k\C&<DQ. 4u m&mM («T-t'— A^^) ^-^ 

^rttiotf»S (111) „ ^ n A»0.06MmS<lr^^i Lrfflv^ 0 

(TM2) 0 4kMM&&f6St±Wi (Gold Etchant TFA, Transene Co.) S^nA 
J&fiitiS (CR-14, Cyantec Inc.) "C^iy^-^^So #Ct^ SHtRjWj:;? 9 * % 

mtz\zM&^it7 y{k7kmw&xm&<oi&m (7:3, v /v) -c^^^i-So 

xyfy f±^5 At m/# -C *> t> > ^ y ^ ^ ^ $ fife® If V ^ X M 5t 1~ Z> 

1.5 m mJ?CDT7W 5 = * Ajf^«^ \f— J±m% U =n y T Is if Vtz^T ^*fV&. 

(XS4) o *ff7*hW^h (AZ 4620) £M?U 750 rp 
m"C50#roiHl«5$i±-5 (Xg5) „ r tf> Uv 5 ^ h — ^SrTl&fc L (SAM 9 

7a- h£3&PRS 2000 (J.T. Baker) -CPJHrr& (Xg6) 0 £ 



(36) 2001-518614 

K7 7 bfaT*ffotz. 0 ^V^T, i^:/;!^ b/l^^, V^ci tVl-TA^ — 
[0 0 9 6] 

^^^^ij^v-y =^iiijoTS^i^^,x.-r#-<fc^, 7fe^«'J (sk- 

9 Lens Bond, Sumers Laboratories, Fort Washington, PA) £rffl t ^TEl M^i^ 
<&bfc„ (365 nm) C>T^240#P^fjffc£^£. o 

[0 0 9 7] 

iv. MSioff^y 
#o r ^«*sefc# $ n s „ ii^i^ffl^wfits t*w t> -t <Dn$mm v ^ ^ a 

[0 0 9 8] 

fcfe, S6B ip]- (D^yT-lsygfrlfttf?*?-* ^/k&tmftSSI&DNA (YOYO 



(3?) mn 2001-518614 

efeOSl£jSlf4^^-^5/7r^DS"efo5o DNAf$$- (MspIt^fbbTtBluescrip 
tKS) SrjfAUV^jfeSfeW (yoyo-1) -c«lftU eM^T-Cpr^bL7t e 

[0 0 9 9] 

fe"C(i/^<> ^ift^s/^-V^'^cr-fe^; (sacrificial etch process) SrfflV^T" 

#7*. Si0 2 - P.) *^*^*Blc:ift«*-a:aii:tcJ:e)^^^/W^«Sr^^ 

(si,N y /^y si/si»N y ) ig^iftM^s'^^-J; 
„ r©1fttt»y^v^a$ff©JIS*, ^■^v^/U3js« : f-#lfiaB*«:^r-f-5*4E±lJ: 

£ ft $ (El4CS.tJ«4D) 0 3 /*m£>^*i'*/Wa, l^-fft^GOM 

I 0 1 0 0 J 

h-V^f (guard ring) ^m^/5 5 P^-T 5fcffl»*ite<0i^«#*:J&lfr*- 



(38) %?m 2001-518614 

[0101] 

^|RSr5t"9#<6Minfi|0^— Ky X^ft-^r-rSlO/trnW© "p-n" gi^wa-— 

s su 5 (iii) ^^pxxtrjcs^^ofcie), m^mm^^-tm^mmtm 

[0102] 

at*ttfelU#W:eiT©i5^KLfco 200.5 cm, <100> , 7n^h/-y (f 
loat zone) , ^>)| K-/pi'>^^^/N|:S«t Uffl^t !J ^ (5X1 
0" cm" 2 ) RXfi&Vm (1X10' 5 cm" 2 ) £^ >-?>V<D ]} V t?y 7 f^H 

(900 o CT0.2/im) ;Xt«8«7 5/<t:7fc*Hft»«E (5 : 1) vCJfctfeJite: a V 

^ Hxft— /W^r^y^^^Lfc 3. 3Mm<?>Microposit 1400 -37(7) jf f£/^ — 
SrTH&SfcL'C&M'' 5 ?' K&JfelfcL ; 50nmW^P A s &V^400nm<£>&& U-i*;* h<£ 

-*-<&. Microposit 1813:7* h l^v 5 ^ h <DM% V U 110°C-e30^ 

5:^St'tfc 0 r©*ftW«**ffifi«*tt^ , P7'^5 p (EV-Products 550A) , & 
V%-ey ~T ■ t°V^ (linear shaping) Ty/WPt^n^^-T'i: 

[0103] 



(39) 2001-518614 

[0104] 
[0105] 

ftA) ; *M (^^o^e/VfllJE) ;N (jEflf) ; mol (*A0 ;mmol ( 51 JJ ^E-/U 
) ; jumol (W^P^) ; nmol (-TV*^) ; gm (i/^A) ; mg (?!i^7 
A) ; /ig M^n^7A) ;L(ys/h/V) ; ml (5 V ]) v h/W ; n 1 
-f^ojy^) ; cm (-fe^^^— h/V) ; mm ( * U ^ — H/U) ; vm 9 
v*—hM ;nm (t^^-b^) ;°C (*ft) ; Ci JJ -) ; MW 

) ; OD (3tWft) ; EDTA (xf l/yi?7 5yKI) ; PAGE (/f JJ 
? Ky/Vm^C^*]) ; UV (m*\-B) \ V (/tf/W h) ; W (E7 y h) ; mA ( $ V T V 

^r) ;b P mmm 0 

[0 10 6] 

y^K^SibJi (1Mb*) li^7^t4CS*ftiiKSU. :o^7^4 

m*%m.-rz> t v>5#jl-c, si,N, ©ssrsio, ©2o«i©ra-eitLfc, 

[0107] 

ig^T^n — ^-fc LT, T/V5~£A<£>j$Jf (500^- h A) £f*L 



(40) 433? 2001-518614 

<DT/V*~V&<omnk^, SiO x , Si„N v , At/SiO. (^HS^^LfCo £ <b^ Si, 

fitf$Lfcd*k, iSfct&J; >9/h£ ^S/cfc^T'^-^AcDj; "9?gV^f ££J&-f 
^ (etch back) ^P-fe^Sr/BWc (r^trfi "^7°nir^" <h ^) „ £ C 

[0108] 

&m&&'<y k^^pecvd sio x mfc-\-#izmmvx\,^j:\,^ t^m^^n 

L T # ? * £ IrI flag £ *l £ /c #> , -t n t^^fi t ts fSTif o B. & m 

±T"-42° , Si0 2 UzM ft <Dtf 9* ±X—4V „ i^y a — >- • ;*:7 0 

[0109] 



(41) 4#S5 2 001-518614 

mUteT^Z-VJ* (fi!fe^~660 o C) &mM£l£, Xttt-^-fs// 
[0 110] 

[0111] 

^-CfcSfcfetciWt, -180° ©jff^A^Sr^TbXV^i^tbrdr&fo&V^ 

) teases &W)*<Dmmco wmmkfik^xtohtiz) mmmx-t) 



(42) 2001-518614 

[0112] 

<v> = -AP* [R 2 / (8 M L) ] 

AP = (l/R) * (AG) =f«^»l£Oflb^(D^ 

^fc, 7KI-oV>-Cti A G= -constant* A «3 , r. r. T?fl£©_L#ra:»5 t A> 4T 
0^ffc<Z>ifc®3g;fc«M6T&i2:5 (7K^oVTf±constant=0. 16 dyn/cm) 0 
[0113] 

<v> =- (AG) * (1/R) * [R 2 / (8/iL) ] = [-0. 16*AT*R/ (8juL) ] 
^r-C: &T=T laik -T rronl 

(v) = [0. 16*R/ (8aiL) ] ' (T, ac „ ~T rroo J 

/j>®£^a s #£i-3 ^ t ^s^tti^nfco ^w^bm^M^ t^r!i^ (cah) 
m,mi-%tc&, ^nztfiWivife&ttM (id) ^/m^^a,^ 0y*.tf, (?& 

^ /W- $5 V ^ T , lramfi <7?^^ tCOV^T {»M<^£|5 ~60°C ^*P#a*T -5 j&^ri* 
[01 14] 



(43) 2001-518614 

Gf r o n t /G b a c k > (Rrronl/Rb.it) * (COS jS b a c k /COS j3 f r c n I ) 

[0115] 

M k1%1® k <Dm3£&&$t'J?'t Z> Z. bi*7j<£ tilt. ^<D$h%:(Dtcbb, mfficomW}* 
[0116] 

[01 1 7 ] 



(44) !&m 2001-51 8 614 

iotM*tifc^n-7 h^Afi, y T'ntfi/^ISM (|H 

[0 1 18] 

T^fcrtTO^tifc. 'Site 1 t-J:l3^*U *Jft*3»ttlU&v^3»3«Ji35S 
[0 119] 
[0 12 0] 

[ifel] 
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1. Dymax 0V Gl 
u 




mm 






2. Carter's Ru 
t>ber Cement 




mm 




< 


3- Borden's Kr 
azy Glue 




S-C- HQ 






4. UHU Bond-Al 
1 








< 


5, Dennison Pe 
rmanent Glue S 
tick 










6 . Elmer* s Glu 
e-All (Borden) 










7 . Liquid Nail 
s 






$£® 




8 , Devcon 5-Mi 
nute Epoxy 




an 






9. Scotch Doub 
le-Stick Tape 




mm 






10- Dow Cornin 
g High Vacuum 
Grease 










11. Nujol Mine 
ral Oil (Per kin 
Elmer) 










12, Household 
Goop 










13. Permatex W 
ement 




jaw 






14* Thick Gel 
Super Glue 




mm 






15. DAP Weldwo 
od Contact Cem 
ent 




ah v >- 
Si 




>-> 


16. Scotch (3M> 
Photo Mount S 
pray Adhesive 










17. Sillicone 
Resin (spray) 
Lacquer (GC E 
lectronics) 











[0121] 



(46) #g? 2001-518614 

mm mvmtmmm -cfco^ 0 

[0122] 

HWJ5 

[0123] 
[0124] 

^■7X^J«a*3K*H:J:o-rf^KUfc : mit*-** (SiOj , mtfr^m (Si,N y 
) s &UWb'T-f' Hi (SiO.) o £;h,b©*mtt$&tBj5»&^3*3fc«>, Eflfcft 

«\ s: ^ a^pxpcR^:j^^--r ^^^tcov>rmJt-^^^fc k— z/fy =V^tt — 



(47) #8? 2001-518614 

[0125] 

— ©tStfl-dSKrtSSria* U**>ofci ir^^bfco ffiJR©PCR*i*-— 
7^WLTfto/E:li«ll*«:lRlfi(K)je*Sr<>^:6>Ufc 0 -3Stf>PCRiS 

o 

[0126] 

H»J6 

Tig (250A) l2Ni©^*£>fca?>£>tj0>-Cfe5 o Ni (1000A) RtfAu (1000A) <DM 



(48) 2001-518614 

[0127] 

r«>W»fl|5SSft:fc43V^TW:*— • = » — (thermo-pneumatic) 

ffiiJ£[5S = lOOO)um N ^^- = 3 Atm, xff^ • XS = 500jum % ^'^COJp^ = 10 m m) 
ttl^tJE©PP*BJEE^"T?27jiim©iBlP]«:^r-t-5 0 wCOJWH^te, J: B fcfftKtfj 

[0128] 

K-tV^(Dpl (100) ^^]'l4Sir>m/N"efo6 (>1 cm) 0 L7&^L^7)Sb, 

Ttzs • xyf-y^ (RIE) Srffil/^S^^y^^^l-J; 13 , 7t hl^^h^ 
[0129] 

x^T'otT, (dissolved wafer process) (DfclfrCD ^ y ^i^'f^jh (etch-stop 
) *S3eilSttS« 

[0130] 



(49) &m 2001-518614 

*-/^SiLTf14i%iiL, ^+^/^-/V30*^H-t-S (KI12G) o 
[0131] 

21) 0 

[0132] 

i2j) „ 7uty-ni:^7^sw^ cia^^-r) &m ^x^mi^ftiMT 
frz>tc#>, $ixfc<Dmmz&w&R&LmzmmM (m. P .) «a,/c (>2oo°c) £ 

m»j8 

^WyT^iaife^naHi^CO^iC^^ rffj^CD60 : 40 Sn : Pb^^fc (m. p 
. 183°C) £^Tl£fTL7h a ^*itf*^rr(7>fi/u^c0^fc:?*^Ufc^ 



(50) &m 2001-518614 

s> > if L fc^ \ -y*>v £r % s<— 1 5 ^ -r ^ 7°i*iSffl tcS^ < 0 

[0133] 

mmT?feS) o 0ST (SAM) *t«KMt^-Y **B-b-C©7fC©Sett£ fi^ll0° <h$'J^ 
[0134] 

ffv^W"^ h«r/B^<5 V y j —&m&~fZZ- kick v , ^^^^^^^ 

v^stt^^+^^rticwiTKttfi^Sras-J-awit-e**. flrtett, ots (s 

AM) *jKttSi»rSffl©ai*0*mb* s M-ea>«-i:*s^.fflStLfc ; ^M-BOft 

is^ £s k afe-swcn*' - is & JLJfi w <Dt?m%m v ^ r y =« ^a&s ic# 



(51) m^2 0 0 1 -5 1 8 6 1 4 

&cfc (Huso o 

H5SM12 

500 mi)ii<Di^7]<'^W ("f ftfrVMKIIj) ^ril^Sa^^^^^/k (20-40 //m 

^f5H^>^$^.t>*ioo-5ooAimcoii>s) ^m^x^^^^^^^^mw^nim. 

i-Zmm^Wtm-tZo ittt^y h (sequencing pipette) (Sigma, £ 
£J^T7j<£^An^gt, ^ffi^J (surface forces) tiotf 

[0135] 

i-f^fflv^ ^ tx\ ^\ >^/v^m<Dmt(o±mm\^^x7Kmm^ 5 $ < # 
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